Polarization measurements are presented for 52 radio-loud QSOs and BL Lac objects. For 9 highly polarized (p> 3%) AGN, these are the first published polarization measurements. Of these 9, 7 are highly-polarized QSOs (HPQs), one is a BL Lac object and another is a likely BL Lac object. Polarization variability is confirmed for some of these new and previously known highly-polarized AGN. While 6 of the HPQs have flat radio spectra are almost certainly blazars, PKS 1452−217 is probably a new member of the rare class of radio-loud QSOs that show high polarization by scattering, and is therefore important for testing orientation Unified Schemes. In competition for the highest redshift HPQ are the well-observed QSO PKS 0438−43 at z=2.85, with maximum p∼4.7%, and PKS 0046−315 at z= 2.72, for which we find p∼13%.
Introduction
The optical polarization of quasars and the even more violently variable BL Lac objects is of interest for understanding the origin, confinement and propagation of relativistic jets (e.g. Brand 1985; Sikora et al. 1997; Wagner 1996; Gabuzda, Sitko, & Smith 1996) . Thus there have been many attempts to relate the polarization and its variability to other properties of the optical spectra (e.g. Stockman, Moore, & Angel 1984; Mead et al. 1990) , to radio spectra (e.g. , and to radio structure, especially in relation to orientation and Unified Schemes (e.g. Rusk 1990; Antonucci & Ulvestad 1985) .
The polarization of highly polarized QSOs and BL Lac objects (collectively known as blazars) has been extensively monitored on time scales of days to months (e.g. Moore et al. 1982; Kidger et al. 1995) . Here we present polarization measurements made in the period 1978 -1979 , which will contribute to studies of longer time-scale variability , as well as providing new data on little-studied sources. Most of the sample consists of originally suggested identifications for Parkes Survey (PKS) radio sources. They were or have been since confirmed as quasars. Two non-PKS sources, OX 169 and OJ 287 were included, sinply to see if they were polarized, or to search for variable polarization.
Observations and Results
All the observations were made at the Cassegrain focus of the Anglo Australian Telescope using the automated polarimeter (Visvanathan 1972) . The polarimeter uses a rotating HNP ′ B (Polaroid, UV) linear polarizer as the analyser. To avoid apparent polarization caused by polarization sensitivity of succeeding optical elements, the polarizer is followed by a fixed calcite depolarizer mounted in front of the aperture wheel. The aperture wheel is followed by a starsky chopper that operates with a frequency of 30 Hz and which is used in conjunction with two equal-sized apertures in the focal plane, in order to reduce the effects of short-term fluctuations in the polarized night sky. No band pass filter was used, and the detector was an S20 photomultiplier.
The polarizer is rotated by a stepping motor, each step corresponding to 2
• in polarization position angle. The chopper is synchronized with the polarizer movement such that for every position of the polarizer one star and one sky exposure is made. A full rotation of the polarizer through 360
• takes 12 seconds. To obtain better statistics the observations are continued for 4, 12, or 24 rotations. The diameters of the apertures used were 3 ′′ . 6 and 8
′′
. 1. The counts from the star and sky are displayed, and polarization is detected by the appearance of a double sinusoid. At the end of the observations the sky signal is subtracted from the combined object-plus-sky signal, and polarization, p, and position angle, θ, are evaluated using a FFT program.
The instrumental polarization of the telescope was derived by observing unpolarized stars and was found to be small -0.46% ± 0.04% at 136
• . The position angle measured from north through east has been calibrated by observing stars of known polarization.
The results are given in Table 1 . Column 1 gives the B1950 co-ordinate name. Column 2 gives the radio survey name from the NASA Extragalactic Database (NED 1 ). Where only 'PKS' is given, the survey name can be formed by appending the coordinate name of column 1. If the optical object came from a non-PKS reference, that name is given. Other well-known names are given in column 3. Column 4 gives the object classification as QSO or BL Lac object (BLL), generally based on the information in the Véron-Cetty & Véron (1993) catalog, or otherwise in NED, except for PKS B1921−293 (OV−236), which should be classified as a BL Lac object (Wills & Wills 1981) . 'HP' for 'high polarization' means that polarization p > 3% has been reported in the literature (Scarpa & Falomo 1997; Stickel, Meisenheimer, & Kühr 1994; Impey & Tapia 1990; Wills et al. 1992) . Column 5 gives the redshift, where available. Column 6 gives the radio spectral index, α (F ν ∝ ν −α ), determined between 2.7 GHz and 5 GHz. Columns 7 -9 give the UT date of observation, the percentage polarization, p, with rms uncertainty σ p , and the polarization position angle, θ. Note that, for σ p << p, the rms uncertainty in θ can be estimated from 28.65 × σ p /p. Correction for instrumental polarization has been made, but no correction has been applied for positive bias in p that arises from the derivation p = (Q 2 + U 2 ) 1/2 . For cases of large rms uncertainties σ p compared with p, a better estimate of the true polarization is (p 2 −σ p 2 ) 1/2 (Wardle & Kronberg 1974) . For comparison with our p in column 8, in column 10 we give the expected maximum contribution from interstellar polarization in our Galaxy, isp, de-rived from 9% ×E(B − V ) (Serkowski, Mathewson, & Ford 1975) . A likely value of interstellar polarization can be derived from ∼4.5% ×E(B − V ), although the uncertainties are large (and the polarization position angle is not specified). We use values of E(B − V ) derived from A B /4.1 where A B is given in NED, thanks to Burstein & Heiles (1982) . In assessing the reality of polarization intrinsic to the AGN, the positive bias should be considered, together with the possible contribution of Galactic interstellar polarization.
3.
Discussion Table 1 gives the first published polarization measurements for 9 highly polarized (p > 3%) objects: 7 QSOs (PKS 0046−315, 0422−380, 1034 (PKS 0046−315, 0422−380, −374, 1207 (PKS 0046−315, 0422−380, −399, 1216 (PKS 0046−315, 0422−380, −010, 1256 (PKS 0046−315, 0422−380, −22, & 1452 , one BL Lac object (PKS 1307+12C), and another, apparently classified as a galaxy but likely to be a BL Lac object (PKS B1206−238). In addition, the other measurements, in combination with literature data, extend the time coverage, as well as providing two or more measurements that give evidence for time-variability and hence confirmation of the synchrotron nature of the polarization. From our data, variable polarization is seen in PKS 0754+100 ( As expected from previous statistical studies, most of the objects with high, variable polarization have flat radio spectra (α < 0.5). In Unified Schemes, this means a near pole-on view of the AGN, in which the emission from the flat spectrum, relativistically beamed compact core dominates that from the steep spectrum, unboosted, extended lobes. Similarly we expect all steep radio-spectrum AGN to show low polarization. There is one clear exception -PKS 1452−217 with α ∼ 0.70 and p ∼ 12%. Meagre data (NED) suggest that the radio core is not variable, and is completely resolved on VLBI scales (Preston et al 1985) . This may be a new example of the rare class of radio-loud quasar with high polarization arising as a result of scattering, rather than synchrotron emission from a blazar jet. The classic case is OI 287 (0752+258) (Rudy & Schmidt 1988; Goodrich & Miller 1988; Antonucci, Kinney, & Hurt 1993 ), but we know of only three other examples (Hines & Wills 1993; Hines et al. 1998; De Breuck et al. 1998; Brotherton et al. 1998 ). The steep radio-spectrum suggests an edge-on view. A dusty disk may partially obscure unpolarized light reaching us directly from the central continuum and broad emission line region, allowing scattered, polarized light to dominate. This hypothesis would be consistent with its faintness (18.6 m ) at UV rest wavelengths.
It is also expected that a significant polarized component at short UV rest wavelengths (higher redshifts) would require an exceptionally strong synchrotron component, i.e. one that dominates the 'normal' QSO continuum and broad emission lines. This is because, in radio-selected AGN, the optical synchrotron spectrum is generally steep (F ν ∝ ν −2 ) compared with the normal (unpolarized) optical spectrum with α ∼0.5 -1 (Wills 1991; Wills et al. 1992) . Most AGN in Table 1 have low redshifts (z ∼ < 1), but PKS 0046−315 is exceptional with z = 2.721 and p ∼13%. It is also one of the more optically luminous QSOs known (M abs = −29.5, Véron-Cetty & Véron 1993). This led us to examine the redshift determination, but it appears to be quite secure (Wilkes et al. 1983; Peterson et al. 1976) . In strong support of the presence of a significant synchrotron continuum is the reported large amplitude, rapid variability of 1 m over 2 months in 1975 (Peterson et al. 1976 ). Thus PKS 0046−315 appears to be the highest redshift blazar found so far. However, we note that PKS 0438−43 has z = 2.852, but the maximum polarization is significantly less, p∼4.7% ±1% (Impey & Tapia 1990 ).
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b No correction has been applied for positive bias in p (see §2).
c This is an upper limit to the degree of the interstellar polarization in our Galaxy (see §2).
d We classify 1921-293 (OV−236) as a BL Lac object, rather than QSO as given in the literature, because the optical spectrum showed only narrow emission lines (Wills & Wills 1981) .
